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Recommendations

Major Recommendations
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance.

Some recommendations are made with more certainty than others. The wording of the recommendations reflects this. For example, the Guideline
Development Group (GDG) uses 'offer' to reflect a strong recommendation, usually where there is clear evidence of benefit. The GDG uses
'consider' to reflect a recommendation for which the evidence of benefit is less certain. The strength of recommendation is defined at the end of the
"Major Recommendations" field.

Some people have religious beliefs that do not allow the transfusion of blood. Specific issues relating to these people have been addressed when
reviewing the evidence and writing the recommendations.

See the original guideline document for terms used in this guideline.

Alternatives to Blood Transfusion for Patients Having Surgery

Erythropoietin

Do not offer erythropoietin to reduce the need for blood transfusion in patients having surgery, unless:

The patient has anaemia and meets the criteria for blood transfusion, but declines it because of religious beliefs or other reasons, or
The appropriate blood type is not available because of the patient's red cell antibodies



Intravenous and Oral Iron

Offer oral iron before and after surgery to patients with iron-deficiency anaemia.

Consider intravenous iron before or after surgery for patients who:

Have iron-deficiency anaemia and cannot tolerate or absorb oral iron, or are unable to adhere to oral iron treatment (see the NICE guideline
on medicines adherence )
Are diagnosed with functional iron deficiency
Are diagnosed with iron-deficiency anaemia, and the interval between the diagnosis of anaemia and surgery is predicted to be too short for
oral iron to be effective

For guidance on managing anaemia in patients with chronic kidney disease, see the NGC summary of the NICE guideline Anaemia management in
chronic kidney disease.

Cell Salvage and Tranexamic Acid

Offer tranexamic acid to adults undergoing surgery who are expected to have at least moderate blood loss (greater than 500 ml).

Consider tranexamic acid for children undergoing surgery who are expected to have at least moderate blood loss (greater than 10% blood
volume).

Do not routinely use cell salvage without tranexamic acid.

Consider intra-operative cell salvage with tranexamic acid for patients who are expected to lose a very high volume of blood (for example in
cardiac and complex vascular surgery, major obstetric procedures, and pelvic reconstruction and scoliosis surgery).

Red Blood Cells

Thresholds and Targets

Use restrictive red blood cell transfusion thresholds for patients who need red blood cell transfusions and who do not:

Have major haemorrhage or
Have acute coronary syndrome or
Need regular blood transfusions for chronic anaemia

When using a restrictive red blood cell transfusion threshold, consider a threshold of 70 g/litre and a haemoglobin concentration target of 70–90
g/litre after transfusion.

Consider a red blood cell transfusion threshold of 80 g/litre and a haemoglobin concentration target of 80–100 g/litre after transfusion for patients
with acute coronary syndrome.

Consider setting individual thresholds and haemoglobin concentration targets for each patient who needs regular blood transfusions for chronic
anaemia.

Doses

Consider single-unit red blood cell transfusions for adults (or equivalent volumes calculated based on body weight for children or adults with low
body weight) who do not have active bleeding.

After each single-unit red blood cell transfusion (or equivalent volumes calculated based on body weight for children or adults with low body
weight), clinically reassess and check haemoglobin levels, and give further transfusions if needed.

Platelets

Thresholds and Targets

Patients with Thrombocytopenia Who Are Bleeding

Offer platelet transfusions to patients with thrombocytopenia who have clinically significant bleeding (World Health Organization [WHO] grade 2)

and a platelet count below 30×109 per litre.
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Use higher platelet thresholds (up to a maximum of 100×109 per litre) for patients with thrombocytopenia and either of the following:

Severe bleeding (WHO grades 3 and 4 below)
Bleeding in critical sites, such as the central nervous system (including eyes)

Patients Who Are Not Bleeding or Having Invasive Procedures or Surgery

Offer prophylactic platelet transfusions to patients with a platelet count below 10×109 per litre who are not bleeding or having invasive procedures
or surgery, and who do not have any of the following conditions:

Chronic bone marrow failure
Autoimmune thrombocytopenia
Heparin-induced thrombocytopenia
Thrombotic thrombocytopenic purpura

Patients Who Are Having Invasive Procedures or Surgery

Consider prophylactic platelet transfusions to raise the platelet count above 50×109 per litre in patients who are having invasive procedures or
surgery.

Consider a higher threshold (for example 50–75×109 per litre) for patients with a high risk of bleeding who are having invasive procedures or
surgery, after taking into account:

The specific procedure the patient is having
The cause of the thrombocytopenia
Whether the patient's platelet count is falling
Any coexisting causes of abnormal haemostasis

Consider prophylactic platelet transfusions to raise the platelet count above 100×109 per litre in patients having surgery in critical sites, such as the
central nervous system (including the posterior segment of the eyes).

When Prophylactic Platelet Transfusions Are Not Indicated

Do not routinely offer prophylactic platelet transfusions to patients with any of the following:

Chronic bone marrow failure
Autoimmune thrombocytopenia
Heparin-induced thrombocytopenia
Thrombotic thrombocytopenic purpura

Do not offer prophylactic platelet transfusions to patients having procedures with a low risk of bleeding, such as adults having central venous
cannulation or any patients having bone marrow aspiration and trephine biopsy.

Doses

Do not routinely transfuse more than a single dose of platelets.

Only consider giving more than a single dose of platelets in a transfusion for patients with severe thrombocytopenia and bleeding in a critical site,
such as the central nervous system (including eyes).

Reassess the patient's clinical condition and check their platelet count after each platelet transfusion, and give further doses if needed.

Fresh Frozen Plasma

Thresholds and Targets

Only consider fresh frozen plasma transfusion for patients with clinically significant bleeding but without major haemorrhage if they have abnormal
coagulation test results (for example, prothrombin time ratio or activated partial thromboplastin time ratio above 1.5).

Do not offer fresh frozen plasma transfusions to correct abnormal coagulation in patients who:



Are not bleeding (unless they are having invasive procedures or surgery with a risk of clinically significant bleeding)
Need reversal of a vitamin K antagonist

Consider prophylactic fresh frozen plasma transfusions for patients with abnormal coagulation who are having invasive procedures or surgery with
a risk of clinically significant bleeding.

Doses

Reassess the patient's clinical condition and repeat the coagulation tests after fresh frozen plasma transfusion to ensure that they are getting an
adequate dose, and give further doses if needed.

Cryoprecipitate

Thresholds and Targets

Consider cryoprecipitate transfusions for patients without major haemorrhage who have:

Clinically significant bleeding and
A fibrinogen level below 1.5 g/litre

Do not offer cryoprecipitate transfusions to correct the fibrinogen level in patients who:

Are not bleeding and
Are not having invasive procedures or surgery with a risk of clinically significant bleeding

Consider prophylactic cryoprecipitate transfusions for patients with a fibrinogen level below 1.0 g/litre who are having invasive procedures or
surgery with a risk of clinically significant bleeding.

Doses

Use an adult dose of 2 pools when giving cryoprecipitate transfusions (for children, use 5–10 ml/kg up to a maximum of 2 pools).

Reassess the patient's clinical condition, repeat the fibrinogen level measurement and give further doses if needed.

Prothrombin Complex Concentrate

Thresholds and Targets

Offer immediate prothrombin complex concentrate transfusions for the emergency reversal of warfarin anticoagulation in patients with either:

Severe bleeding or
Head injury with suspected intracerebral haemorrhage

For guidance on reversing anticoagulation treatment in people who have a stroke and a primary intracerebral haemorrhage, see the
recommendations in the NICE guideline Stroke. Diagnosis and initial management of acute stroke and transient ischaemic attack (TIA) 

 (NICE clinical guideline 68).

Consider immediate prothrombin complex concentrate transfusions to reverse warfarin anticoagulation in patients having emergency surgery,
depending on the level of anticoagulation and the bleeding risk.

Monitor the international normalised ratio (INR) to confirm that warfarin anticoagulation has been adequately reversed, and consider further
prothrombin complex concentrate.

Patient Safety

Monitoring for Acute Blood Transfusion Reactions

Monitor the patient's condition and vital signs before, during and after blood transfusions, to detect acute transfusion reactions that may need
immediate investigation and treatment.

Observe patients who are having or have had a blood transfusion in a suitable environment with staff who are able to monitor and manage acute
reactions.
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Electronic Patient Identification Systems

Consider using a system that electronically identifies patients to improve the safety and efficiency of the blood transfusion process.

Patient Information

Provide verbal and written information to patients who may have or who have had a transfusion, and their family members or carers (as
appropriate), explaining:

The reason for the transfusion
The risks and benefits
The transfusion process
Any transfusion needs specific to them
Any alternatives that are available, and how they might reduce their need for a transfusion
That they are no longer eligible to donate blood
That they are encouraged to ask questions

Document discussions in the patient's notes.

Provide the patient and their general practitioner (GP) with copies of the discharge summary or other written communication that explains:

The details of any transfusions they had
The reasons for the transfusion
Any adverse events
That they are no longer eligible to donate blood

For guidance on communication and patient-centred care for adults, see the NICE guideline on patient experience in adult NHS services 
.

Blood Transfusions for Patients with Acute Upper Gastrointestinal Bleeding

For guidance on blood transfusions for people with acute upper gastrointestinal bleeding, see the recommendations under "Resuscitation and Initial
Management" in the NGC summary of the NICE guideline Acute upper gastrointestinal bleeding: management.

Definitions

Strength of Recommendations

Some recommendations can be made with more certainty than others. The Guideline Development Group (GDG) makes a recommendation based
on the trade-off between the benefits and harms of an intervention, taking into account the quality of the underpinning evidence. For some
interventions, the GDG is confident that, given the information it has looked at, most patients would choose the intervention. The wording used in
the recommendations in this guideline denotes the certainty with which the recommendation is made (the strength of the recommendation).

Interventions That Must (or Must Not) Be Used

The GDG usually uses 'must' or 'must not' only if there is a legal duty to apply the recommendation. Occasionally the GDG uses 'must' (or 'must
not') if the consequences of not following the recommendation could be extremely serious or potentially life threatening.

Interventions That Should (or Should Not) Be Used – a 'Strong' Recommendation

The GDG uses 'offer' (and similar words such as 'refer' or 'advise') when confident that, for the vast majority of patients, an intervention will do
more good than harm, and be cost effective. Similar forms of words (for example, 'Do not offer…') are used when the GDG is confident that an
intervention will not be of benefit for most patients.

Interventions That Could Be Used

The GDG uses 'consider' when confident that an intervention will do more good than harm for most patients, and be cost effective, but other
options may be similarly cost effective. The choice of intervention, and whether or not to have the intervention at all, is more likely to depend on the
patient's values and preferences than for a strong recommendation, and so the healthcare professional should spend more time considering and
discussing the options with the patient.
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Clinical Algorithm(s)
A blood transfusion algorithm is provided in the full version of the guideline (see the "Availability of Companion Documents" field).

In addition, a National Institute for Health and Care Excellence (NICE) pathway titled "Blood Transfusion Overview" is provided on the NICE
Web site .

Scope

Disease/Condition(s)
Diseases or conditions requiring blood transfusion

Guideline Category
Evaluation

Management

Prevention

Treatment

Clinical Specialty
Critical Care

Hematology

Internal Medicine

Surgery

Intended Users
Advanced Practice Nurses

Allied Health Personnel

Hospitals

Nurses

Patients

Physician Assistants

Physicians

Public Health Departments

Guideline Objective(s)
To develop a cross cutting clinical guideline on the assessment for and management of transfusion
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Target Population
Adults (aged 16 years and above) and children (over 1 year and under 16 years of age)

Note: Excluded groups:

Patient groups with special transfusion needs, such as foetuses, neonates and children under 1 year old, pregnant women, and patients with haemoglobinopathies
Specialist areas already covered by National Institute for Health and Care Excellence (NICE) guidelines, for example, patients with anaemia in chronic kidney disease, upper
gastrointestinal bleeding and trauma and massive haemorrhage

Interventions and Practices Considered
1. Alternatives to blood transfusion for patients having surgery

Oral iron
Intravenous iron
Erythropoietin
Cell salvage
Tranexamic acid

2. Monitoring for acute blood transfusion reactions
3. Electronic patient identification systems such as patient identification band, bar code or radiofrequency identification (RFID) to ensure

patient safety during blood transfusions
4. Thresholds, targets, and doses for

Red blood cell transfusion
Platelet transfusion
Fresh frozen plasma transfusion
Cryoprecipitate transfusion
Prothrombin complex concentrates transfusion

5. Providing information and support to patients and family members/carers

Major Outcomes Considered
All-cause mortality at 30 days
Quality of life
Length of stay (hospitalisation)
Infections (for example, pneumonia)
Number of patients needing transfusions
Number of units transfused
Bleeding
Serious adverse events
Cost-effectiveness

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on



behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance.

Developing the Review Questions and Outcomes

Review questions were developed in a PICO framework (patient, intervention, comparison and outcome) for intervention reviews and in a
framework of setting, population, interventions, context and evaluation for qualitative reviews. This use of a framework guided the literature
searching process, critical appraisal and synthesis of evidence, and facilitated the development of recommendations by the Guideline Development
Group (GDG). The review questions were drafted by the NCGC technical team and refined and validated by the GDG. The questions were based
on the key clinical areas identified in the scope (see Appendix A in the full guideline appendices [see the "Availability of Companion Documents"
field]). A total of 21 review questions were considered in this guideline. Full literature searches, critical appraisals and evidence reviews were
completed for all the specified review questions. See Table 1 in the full version of the guideline for a list of all review questions considered in the
guideline.

Searching for Evidence

Clinical Literature Search

Systematic literature searches were undertaken to identify all published clinical evidence relevant to the review questions. Searches were
undertaken according to the parameters stipulated within The guidelines manual 2012 (see the "Availability of Companion Documents" field).
Databases were searched using relevant medical subject headings, free-text terms and study-type filters where appropriate. Studies published in
languages other than English were not reviewed. Where possible, searches were restricted to articles published in English. All searches were
conducted in MEDLINE, EMBASE, and The Cochrane Library. Additional subject specific databases were used for some questions: Cumulative
Index to Nursing and Allied Health Literature (CINAHL) for monitoring and patient information; Health Management Information Consortium
(HMIC) for decision support and patient identification; PsycINFO for patient information. All searches were updated on January 29, 2015. No
papers published after this date were considered.

Search strategies were quality assured by cross-checking reference lists of highly relevant papers, analysing search strategies in other systematic
reviews, and asking GDG members to highlight any additional studies. The questions, the study types applied, the databases searched and the
years covered can be found in Appendix G in the full guideline appendices. The titles and abstracts of records retrieved by the searches were sifted
for relevance, with potentially significant publications obtained in full text. These were assessed against the inclusion criteria.

During the scoping stage, a search was conducted for guidelines and reports on the Web sites listed below from organisations relevant to the topic.
Searching for unpublished literature was not undertaken. All references sent by stakeholders were considered.

Guidelines International Network database (www.g-i-n.net )
NGC (www.guideline.gov/ )
NICE (www.nice.org.uk )
National Institutes of Health Consensus Development Program (consensus.nih.gov/ )
National Health Service (NHS) Evidence Search (www.evidence.nhs.uk/ ).

Health Economic Literature Search

Systematic literature searches were also undertaken to identify health economic evidence within published literature relevant to the review
questions. The evidence was identified by conducting a broad search relating to transfusion in the NHS Economic Evaluation Database (NHS
EED), the Health Technology Assessment database (HTA) and the Health Economic Evaluations Database (HEED) with no date restrictions.
Additionally, the search was run on MEDLINE and EMBASE using a specific economic filter, from 2012, to ensure recent publications that had
not yet been indexed by the economic databases were identified. Studies published in languages other than English were not reviewed. Where
possible, searches were restricted to articles published in English. The health economic search strategies are included in Appendix G of the full
guideline appendices. All searches were updated on January 29, 2015. No papers published after this date were considered.

Evidence of Effectiveness

The evidence was reviewed following the steps shown schematically in Figure 1 in the full version of the guideline:

Potentially relevant studies were identified for each review question from the relevant search results by reviewing titles and abstracts. Full
papers were then obtained.
Full papers were reviewed against pre-specified inclusion and exclusion criteria to identify studies that addressed the review question in the
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appropriate population (review protocols are included in Appendix C in the full guideline appendices).

Inclusion and Exclusion Criteria

The inclusion and exclusion of studies was based on the review protocols, which can be found in Appendix C in the full guideline appendices.
Excluded studies by review question (with the reasons for their exclusion) are listed in Appendix P in the full guideline appendices. The GDG was
consulted about any uncertainty regarding inclusion or exclusion.

The GDG also discussed the relative importance of different outcomes when drafting the protocol for each review question and the outcomes were
classified as critical or important. The importance of the outcomes was directly related to the focus of the guideline which is to optimise the use of
blood and blood components and products without compromising on patient safety and clinical effectiveness. To this effect, the outcomes on
number of patients receiving allogeneic transfusions, number of units of blood transfused, mortality and adverse events were classified as critical
outcomes. The importance varied slightly across reviews based on the focus of the review, for example, in the review on electronic patient
identification, the main focus was on patient safety and therefore, incorrect blood component transfused and incorrect labelling of samples
(incorrect blood in tube and rejected blood samples) were classified as critical outcomes.

The guideline population was defined to be people who are receiving a blood transfusion or are at risk of receiving a blood transfusion. For some
review questions (alternatives to blood transfusion), the review population was limited to surgical patients who are receiving blood transfusions.

Randomised trials, non-randomised trials, and observational studies were included in the evidence reviews as appropriate.

Conference abstracts were not automatically excluded from the review but were initially assessed against the inclusion criteria and then further
processed only if no other full publication was available for that review question.

Literature reviews, posters, letters, editorials, comment articles, unpublished studies and studies not in English were excluded.

The review protocols are presented in Appendix C in the full guideline appendices.

Evidence of Cost-effectiveness

The GDG is required to make decisions based on the best available evidence of both clinical and cost-effectiveness. Guideline recommendations
should be based on the expected costs of the different options in relation to their expected health benefits (that is, their 'cost-effectiveness') rather
than the total implementation cost. Thus, if the evidence suggests that a strategy provides significant health benefits at an acceptable cost per patient
treated, it should be recommended even if it would be expensive to implement across the whole population.

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was sought. The health economist:

Undertook a systematic review of the published economic literature
Undertook new cost-effectiveness analysis in priority areas

Literature Review

The health economist:

Identified potentially relevant studies for each review question from the economic search results by reviewing titles and abstracts. Full papers
were then obtained.
Reviewed full papers against pre-specified inclusion and exclusion criteria to identify relevant studies (see below for details)

Inclusion and Exclusion Criteria

Full economic evaluations (studies comparing costs and health consequences of alternative courses of action: cost–utility, cost-effectiveness, cost–
benefit and cost–consequences analyses) and comparative costing studies that addressed the review question in the relevant population were
considered potentially includable as economic evidence.

Studies that only reported cost per hospital (not per patient), or only reported average cost-effectiveness without disaggregated costs and effects,
were excluded. Literature reviews, abstracts, posters, letters, editorials, comment articles, unpublished studies and studies not in English were
excluded.

Remaining studies were prioritised for inclusion based on their relative applicability to the development of this guideline and the study limitations.
For example, if a high quality, directly applicable UK analysis was available, then other less relevant studies may not have been included. Where
exclusions occurred on this basis, this is noted in the relevant section.



For more details about the assessment of applicability and methodological quality see the economic evaluation checklist (Appendix F of The
guidelines manual and the health economics review protocol in Appendix D in the full guideline appendices).

When no relevant economic studies were found from the economic literature review, relevant UK NHS unit costs related to the compared
interventions were presented to the GDG to inform the possible economic implications of the recommendations.

Number of Source Documents
Refer to Appendix E in the full guideline appendices (see the "Availability of Companion Documents" field) for flow diagrams of clinical selection,
which detail the total number of studies included for each guideline topic.

Refer to Appendix F in the full guideline appendices for a flow diagram of economic article selection for the guideline.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Overall Quality of Outcome Evidence in Grading of Recommendations Assessment, Development and Evaluation (GRADE)

Level Description

High Further research is very unlikely to change confidence in the estimate of effect.

Moderate Further research is likely to have an important impact on confidence in the estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on confidence in the estimate of effect and is likely to change the
estimate.

Very Low Any estimate of effect is very uncertain.

Methods Used to Analyze the Evidence
Meta-Analysis

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance.

Evidence of Effectiveness

The evidence was reviewed following the steps shown schematically in Figure 1 in the full version of the guideline:

Relevant studies were critically appraised using the appropriate checklist as specified in The guidelines manual (see the "Availability of
Companion Documents" field).
Key information was extracted on the study's methods, PICO (patient, intervention, comparison and outcome) factors and results. These
were presented in summary tables (in each review chapter) and evidence tables (in Appendix H in the full guideline appendices [see the
"Availability of Companion Documents" field]).
Summaries of evidence were generated by outcome (included in the relevant review chapters) and were presented in Guideline
Development Group (GDG) meetings:

Randomised studies: data were meta-analysed where appropriate and reported in Grading of Recommendations Assessment,



Development, and Evaluation (GRADE) profiles (for intervention reviews).
Observational studies: data were presented as a range of values in GRADE profiles.
Qualitative studies: each study was summarised in a table where possible, otherwise presented in a narrative.

A 20% sample of each of the above stages of the reviewing process was quality assured by a second reviewer to eliminate any potential of
reviewer bias or error.

Methods of Combining Clinical Studies

Data Synthesis for Intervention Reviews

Where possible, meta-analyses were conducted to combine the results of studies for each review question using Cochrane Review Manager
(RevMan5) software. Fixed-effects (Mantel-Haenszel) techniques were used to calculate risk ratios (relative risk) for the binary outcomes, such as
number of patients receiving allogeneic blood transfusions, mortality, incidence of infections and serious adverse events.

For continuous outcomes, measures of central tendency (mean) and variation (standard deviation) were required for meta-analysis. Data for
continuous outcomes, such as number of units of allogeneic blood transfused and length of stay in hospital, were analysed using an inverse variance
method for pooling weighted mean differences and, where the studies had different scales, standardised mean differences were used. A generic
inverse variance option in RevMan5 was used if any studies reported solely the summary statistics and 95% confidence interval (95% CI) or
standard error; this included any hazard ratios reported. However, in cases where standard deviations were not reported per intervention group,
the standard error (SE) for the mean difference was calculated from other reported statistics (p values or 95% CIs); meta-analysis was then
undertaken for the mean difference and SE using the generic inverse variance method in RevMan5. When the only evidence was based on studies
that summarised results by presenting medians (and interquartile ranges), or only p values were given, this information was assessed in terms of the
study's sample size and was included in the GRADE tables without calculating the relative or absolute effects. Consequently, aspects of quality
assessment such as imprecision of effect could not be assessed for evidence of this type.

Stratified analyses were predefined for some review questions at the protocol stage when the GDG identified that these strata are different in terms
of biological and clinical characteristics and the interventions were expected to have a different effect on subpopulations. For example, the
population in reviews evaluating the threshold and target levels for platelet transfusion were stratified on the basis of haematology and non-
haematology patients and the presence or absence of bleeding.

Statistical heterogeneity was assessed by visually examining the forest plots, and by considering the chi-squared test for significance at p<0.1 or an
I-squared inconsistency statistic (with an I-squared value of more than 50% indicating considerable heterogeneity). Where considerable
heterogeneity was present, reviewers carried out predefined subgroup analyses as was defined in the individual review protocols. Sensitivity
analysis based on the quality of studies was also carried out, eliminating studies at overall high risk of bias (randomisation, allocation concealment
and blinding, missing outcome data).

Assessments of potential differences in effect between subgroups were based on the chi-squared tests for heterogeneity statistics between
subgroups. If no sensitivity analysis was found to completely resolve statistical heterogeneity then a random-effects (DerSimonian and Laird) model
was employed to provide a more conservative estimate of the effect.

The means and standard deviations of continuous outcomes were required for meta-analysis. However, in cases where standard deviations were
not reported, the standard error was calculated if the p values or 95% CIs were reported and meta-analysis was undertaken with the mean and
standard error using the generic inverse variance method in RevMan5. Where p values were reported as 'less than', a conservative approach was
undertaken. For example, if p value was reported as 'p≤0.001', the calculations for standard deviations will be based on a p value of 0.001. If
these statistical measures were not available then the methods described in Section 16.1.3 of the Cochrane Handbook (March 2011) 'Missing
standard deviations' were applied as the last resort.

For interpretation of the binary outcome results, differences in the absolute event rate were calculated using the GRADEpro software, for the
median event rate across the control arms of the individual studies in the meta-analysis. Absolute risk differences were presented in the GRADE
profiles and in clinical summary of findings tables, for discussion with the GDG.

For binary outcomes, absolute event rates were also calculated using the GRADEpro software using event rate in the control arm of the pooled
results.

Network Meta-Analysis

A network meta-analysis (NMA) was conducted for two review questions which evaluated interventions which are alternatives to blood
transfusion in surgical patients. The treatments evaluated were different types of cell salvage and tranexamic acid, alone or in combination with one
another. This type of analysis simultaneously compares multiple treatments in a single meta-analysis, preserving the randomisation of randomised



controlled trials (RCTs) included in the reviews of direct comparisons trials. The aim of the NMA was to include all relevant evidence in order both
to answer questions on the clinical effectiveness of interventions when no direct comparison was available and to give a ranking of treatments in
terms of efficacy. The output was expressed as the probability of each treatment being the best for an outcome and as effect estimates for how
much each treatment is better than the other treatments included in the network.

A hierarchical Bayesian NMA was performed using the software WinBUGS version 1.4. Reviewers used statistical models for fixed and random
effects that allowed inclusion of multi-arm trials and accounts for the correlation between arms in the trials with any number of trial arms. The model
was based on original work from the University of Bristol. The checklist 'Evidence Synthesis of Treatment Efficacy in Decision Making: A
Reviewer's Checklist' was completed.

As is the case for ordinary pairwise meta-analysis, NMA may be conducted using either fixed-effects or random-effects models. For pairwise
meta-analysis, a fixed effects model was used in the first instance. For the networks set up in our NMA, both fixed- and random-effect models
were performed. These models were then compared based on residual deviance and deviance information criteria (DIC). The model with the
smallest DIC is estimated to be the model that would best predict a replicate dataset which has the same structure as that currently observed. A
small difference in DIC between the fixed and random effects models (3–5 points) implies that the better fit obtained by adding random effects
does not justify the additional complexity. However, if the difference in DIC between a fixed and random effect model was smaller than 5 points
and the models made very similar inferences, then reviewers reported the fixed-effects model results as that makes fewer assumptions than the
random-effect model, contains fewer parameters and is easier to interpret clinically.

Heterogeneity was assessed in the results of the random-effects model by using the method described by Dias et al. which compares the size of the
treatment effect to the extent of between-trials variation. This method tries to answer the question of what is the reasonable confidence interval of
the log odds ratio of an outcome for the prediction of the confidence interval of the log odds ratio of the same outcome of a future trial of infinite
size.

Inconsistency in the networks was tested by comparing any available direct and indirect treatment comparison and testing the null hypothesis that
the indirect evidence was not different from the direct evidence on the odds ratio scale using the normal distribution. Inconsistency was identified if
the mean estimates (mean odds ratios) of the direct comparisons were outside the confidence intervals of the odds ratios as generated from the
NMA output.

There were 3 main outputs from the NMA:

Estimated log odds ratios (with their 95% credible intervals) were calculated for comparisons of the direct and indirect evidence
The probability that each treatment was best, based on the proportion of Markov chain iterations in which each treatment had the highest
probability of achieving the outcomes selected in the network(s)
A ranking of treatments compared to baseline groups (presented as the median rank and its 95% credible intervals)

Further details of the network structure, rationale and stratification of risk groups can be found in Chapter 6 in the full guideline and in Appendix L
in the full guideline appendices.

Data Synthesis for Qualitative Study Reviews

Where possible, a meta-synthesis was conducted to combine qualitative study results. The aim of the synthesis of qualitative data was to describe
the main factors that may influence the experience of care of the person receiving blood transfusion and to enable the GDG to develop
recommendations to improve this experience. Whenever studies identified a qualitative theme, this was extracted and the main characteristics were
summarised. When all themes were extracted from studies, common concepts were categorised and tabulated. This included information on how
many studies had identified this theme. A frequently identified theme may indicate an important issue for the review, but frequency of theme is not
the only indicator of importance. Study type and population in qualitative research can differ widely, meaning that themes that may only be
identified by one or a few studies can provide important new information. Therefore, for the purpose of the qualitative review in this guideline, the
categorisation of themes was exhaustive, that is, all themes were accounted for in the synthesis. The GDG could then draw conclusions on the
relative merits of each of the themes and how they may help in forming recommendations.

Appraising the Quality of Evidence by Outcomes

The evidence for outcomes from the included RCTs and, where appropriate, observational studies, were evaluated and presented using an
adaptation of the 'GRADE toolbox' developed by the international GRADE working group (http://www.gradeworkinggroup.org/ 

). The software developed by the GRADE working group (GRADEpro) was used to assess the quality of each outcome,
taking into account individual study quality factors and the meta-analysis results. Results were presented in GRADE profiles ('GRADE tables'),
which consist of 2 sections: the 'Clinical evidence profile' table includes details of the quality assessment, while the 'Clinical evidence summary of
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findings' table includes pooled outcome data, where appropriate, an absolute measure of intervention effect and the summary of quality of evidence
for that outcome. In this table, the columns for intervention and control indicate summary measures and measures of dispersion (such as mean and
standard deviation or median and range) for continuous outcomes and frequency of events (n/N: the sum across studies of the number of patients
with events divided by sum of the number of completers) for binary outcomes. Reporting or publication bias was only taken into consideration in
the quality assessment and included in the 'Clinical evidence profile' table if it was apparent.

The evidence for each outcome was examined separately for the quality elements. Each element was graded using quality levels. The main criteria
considered in the rating of these elements are discussed below.

Grading the Quality of Clinical Evidence

After results were pooled, the overall quality of evidence for each outcome was considered. The following procedure was adopted when using
GRADE:

A quality rating was assigned, based on the study design. RCTs start as High, observational studies as Low, and uncontrolled case series as
Low or Very low.
The rating was then downgraded for the specified criteria: risk of bias (study limitations), inconsistency, indirectness, imprecision and
publication bias. These criteria are detailed in Sections 4.3.6 to 4.3.9 in the full version of the guideline. Evidence from observational studies
(which had not previously been downgraded) was upgraded if there was: a large magnitude of effect, a dose–response gradient, and if all
plausible confounding would reduce a demonstrated effect or suggest a spurious effect when results showed no effect. Each quality element
considered to have 'serious' or 'very serious' risk of bias was rated down by 1 or 2 points respectively.
The downgraded or upgraded marks were then summed and the overall quality rating was revised. For example, all RCTs started as High
and the overall quality became Moderate, Low or Very low if 1, 2 or 3 points were deducted respectively.
The reasons or criteria used for downgrading were specified in the footnotes.

Assessing Clinical Importance

The GDG assessed the evidence by outcome in order to determine if there was, or potentially was, a clinically important benefit, a clinically
important harm or no clinically important difference between interventions. To facilitate this, binary outcomes were converted into absolute risk
differences (ARDs) using GRADEpro software: the median control group risk across studies was used to calculate the ARD and its 95% CI from
the pooled risk ratio.

The assessment of benefit, harm, or no benefit or harm was based on the point estimate of absolute effect for intervention studies. The GDG were
asked to assess if the absolute risk difference for each outcome was indicative of a clinically important benefit or harm and this was noted
accordingly. Generally, the GDG considered for most of the outcomes in the intervention reviews that if at least 100 participants per 1000 (10%)
achieved (if positive) the outcome of interest in the intervention group compared to the comparison group, then this intervention would be
considered beneficial. However, for some outcomes this differed and was assessed on a case by case basis. For example, if evaluating mortality
with a relative risk of 1.25 (1.15, 3.30) and an absolute risk reduction of 75 more per 1000 participants, the GDG were asked if 75 more deaths
per 1000 was a clinically important harm and this was noted accordingly. The same point estimate but in the opposite direction would apply if the
outcome was negative.

This assessment was carried out by the GDG for each critical outcome, and an evidence summary table was produced to compile the GDG's
assessments of clinical importance per outcome, alongside the evidence quality and the uncertainty in the effect estimate (imprecision).

Evidence Statements

Evidence statements are summary statements that are presented after the GRADE profiles, summarising the key features of the clinical
effectiveness evidence presented. The wording of the evidence statements reflects the certainty or uncertainty in the estimate of effect. The
evidence statements are presented by outcome and encompass the following key features of the evidence:

The number of studies and the number of participants for a particular outcome
A brief description of the participants
An indication of the direction of effect (if one treatment is beneficial or harmful compared to the other, or whether there is no difference
between the 2 tested treatments)
A description of the overall quality of evidence (GRADE overall quality)

Evidence of Cost-effectiveness

The GDG is required to make decisions based on the best available evidence of both clinical and cost-effectiveness. Guideline recommendations



should be based on the expected costs of the different options in relation to their expected health benefits (that is, their 'cost-effectiveness') rather
than the total implementation cost. Thus, if the evidence suggests that a strategy provides significant health benefits at an acceptable cost per patient
treated, it should be recommended even if it would be expensive to implement across the whole population.

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was sought. The health economist:

Undertook a systematic review of the published economic literature
Undertook new cost-effectiveness analysis in priority areas

Literature Review

The health economist:

Critically appraised relevant studies using the economic evaluations checklist as specified in The guidelines manual.
Extracted key information about the studies' methods and results into evidence tables (included in Appendix H of the full guideline
appendices).
Generated summaries of the evidence in NICE economic evidence profiles (included in the relevant chapter for each review question).

NICE Economic Evidence Profiles

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness estimates. The economic evidence profile shows an
assessment of applicability and methodological quality for each economic evaluation, with footnotes indicating the reasons for the assessment.

These assessments were made by the health economist using the economic evaluation checklist from The guidelines manual. It also shows the
incremental costs, incremental effects (for example, quality-adjusted life years [QALYs]) and incremental cost-effectiveness ratio for the base case
analysis in the evaluation, as well as information about the assessment of uncertainty in the analysis. See Table 6 in the full version of the guideline
for more details.

If a non-UK study was included in the profile, the results were converted into pounds sterling using the appropriate purchasing power parity.

Methods Used to Formulate the Recommendations
Expert Consensus

Informal Consensus

Description of Methods Used to Formulate the Recommendations
Note from the National Guideline Clearinghouse (NGC): This guideline was developed by the National Clinical Guideline Centre (NCGC) on
behalf of the National Institute for Health and Care Excellence (NICE). See the "Availability of Companion Documents" field for the full version of
this guidance and related appendices.

Who Developed This Guideline?

A multidisciplinary Guideline Development Group (GDG) comprising health professionals and researchers as well as lay members developed this
guideline.

NICE funds the NCGC and thus supported the development of this guideline. The GDG was convened by the NCGC and chaired in accordance
with guidance from NICE.

The group met approximately every 5 to 6 weeks during the development of the guideline.

Staff from the NCGC provided methodological support and guidance for the development process. The team working on the guideline included a
project manager, systematic reviewers, health economists and information scientists. They undertook systematic searches of the literature,
appraised the evidence, conducted meta-analysis and cost-effectiveness analysis where appropriate and drafted the guideline in collaboration with
the GDG.

Developing Recommendations



Over the course of the guideline development process, the GDG was presented with:

Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence tables are in Appendices H and I in the full
guideline appendices (see the "Availability of Companion Documents" field).
Summaries of clinical and economic evidence and quality (as presented in Chapters 1 to 11 in the full guideline appendices)
Forest plots (Appendix K in the full guideline appendices)
Results of network meta-analysis (Appendix L in the full guideline appendices)
A description of the methods and results of the cost-effectiveness analyses undertaken for the guideline (Appendix M in the full guideline
appendices)

Recommendations were drafted on the basis of the GDG's interpretation of the available evidence, taking into account the balance of benefits,
harms and costs between different courses of action. This was either done formally in an economic model, or informally. Firstly, the net benefit
over harm (clinical effectiveness) was considered, focusing on the critical outcomes. When this was done informally, the GDG took into account
the clinical benefits and harms when one intervention was compared with another. The assessment of net benefit was moderated by the importance
placed on the outcomes (the GDG's values and preferences), and the confidence the GDG had in the evidence (evidence quality). Secondly,
whether the net benefit justified any differences in costs was assessed.

When clinical and economic evidence was of poor quality, conflicting or absent, the GDG drafted recommendations based on their expert opinion.
The considerations for making consensus-based recommendations include the balance between potential harms and benefits, the economic costs
compared to the economic benefits, current practices, recommendations made in other relevant guidelines, patient preferences and equality issues.
The consensus recommendations were agreed through discussions in the GDG. The GDG also considered whether the uncertainty was sufficient to
justify delaying making a recommendation to await further research, taking into account the potential harm of failing to make a clear
recommendation.

The GDG considered the 'strength' of recommendations. This takes into account the quality of the evidence but is conceptually different. Some
recommendations are 'strong' in that the GDG believes that the vast majority of healthcare and other professionals and patients would choose a
particular intervention if they considered the evidence in the same way that the GDG has. This is generally the case if the benefits clearly outweigh
the harms for most people and the intervention is likely to be cost-effective. However, there is often a closer balance between benefits and harms,
and some patients would not choose an intervention whereas others would. This may happen, for example, if some patients are particularly averse
to some side effect and others are not. In these circumstances the recommendation is generally weaker, although it may be possible to make
stronger recommendations about specific groups of patients.

The GDG focused on the following factors in agreeing the wording of the recommendations:

The actions health professionals need to take
The information readers need to know
The strength of the recommendation (for example the word 'offer' was used for strong recommendations and 'consider' for weak
recommendations; see the "Rating Scheme for the Strength of the Recommendations" field)
The involvement of patients (and their carers if needed) in decisions on treatment and care
Consistency with NICE's standard advice on recommendations about drugs, waiting times and ineffective interventions

The main considerations specific to each recommendation are outlined in the 'Recommendations and link to evidence' sections within each chapter
in the full version of the guideline.

Rating Scheme for the Strength of the Recommendations
Strength of Recommendations

Some recommendations can be made with more certainty than others. The Guideline Development Group (GDG) makes a recommendation based
on the trade-off between the benefits and harms of an intervention, taking into account the quality of the underpinning evidence. For some
interventions, the GDG is confident that, given the information it has looked at, most patients would choose the intervention. The wording used in
the recommendations in this guideline denotes the certainty with which the recommendation is made (the strength of the recommendation).

Interventions That Must (or Must Not) Be Used

The GDG usually uses 'must' or 'must not' only if there is a legal duty to apply the recommendation. Occasionally the GDG uses 'must' (or 'must
not') if the consequences of not following the recommendation could be extremely serious or potentially life threatening.



Interventions That Should (or Should Not) Be Used – a 'Strong' Recommendation

The GDG uses 'offer' (and similar words such as 'refer' or 'advise') when confident that, for the vast majority of patients, an intervention will do
more good than harm, and be cost effective. Similar forms of words (for example, 'Do not offer…') are used when the GDG is confident that an
intervention will not be of benefit for most patients.

Interventions That Could Be Used

The GDG uses 'consider' when confident that an intervention will do more good than harm for most patients, and be cost effective, but other
options may be similarly cost effective. The choice of intervention, and whether or not to have the intervention at all, is more likely to depend on the
patient's values and preferences than for a strong recommendation, and so the healthcare professional should spend more time considering and
discussing the options with the patient.

Cost Analysis
Undertaking New Health Economic Analysis

As well as reviewing the published economic literature for each review question, new economic analysis was undertaken by the health economist in
selected areas. Priority areas for new health economic analysis were agreed by the Guideline Development Group (GDG) after formation of the
review questions and consideration of the available health economic evidence.

The GDG identified the use of cell salvage, tranexamic acid or both in combination in people undergoing surgery as the highest priority area for
original economic modelling. Economic evaluations identified in the systematic literature search indicate that cell salvage and tranexamic acids are
likely to be cost-effective individually compared with standard treatment (no intervention or placebo). However, uncertainty remained regarding
whether one may be more cost-effective than the other (head-to-head comparison) or whether they are more cost-effective when given in
combination.

The following general principles were adhered to in developing the cost-effectiveness analysis:

Methods were consistent with the National Institute for Health and Care Excellence (NICE) reference case.
The GDG was involved in the design of the model, selection of inputs and interpretation of the results.
Model inputs were based on the systematic review of the clinical literature supplemented with other published data sources where possible.
When published data were not available, GDG expert opinion was used to populate the model.
Model inputs and assumptions were reported fully and transparently.
The results were subject to sensitivity analysis and limitations were discussed.
The model was peer-reviewed by another health economist at the National Clinical Guideline Centre (NCGC).

Full methods for the cost-effectiveness analysis for tranexamic acid and cell salvage are described in Appendix M of the full version of the
guideline.

Cost-effectiveness Criteria

NICE's report 'Social value judgements: principles for the development of NICE guidance' sets out the principles that GDGs should consider when
judging whether an intervention offers good value for money. In general, an intervention was considered to be cost-effective if either of the
following criteria applied (given that the estimate was considered plausible):

The intervention dominated other relevant strategies (that is, it was both less costly in terms of resource use and more clinically effective
compared with all the other relevant alternative strategies), or
The intervention cost less than £20,000 per QALY gained compared with the next best strategy

If the GDG recommended an intervention that was estimated to cost more than £20,000 per quality-adjusted life-year (QALY) gained, or did not
recommend one that was estimated to cost less than £20,000 per QALY gained, the reasons for this decision are discussed explicitly in the
'Recommendations and link to evidence' section of the relevant chapter in the original guideline document, with reference to issues regarding the
plausibility of the estimate or to the factors set out in 'Social value judgements: principles for the development of NICE guidance.'

When QALYs or life years gained are not used in the analysis, results are difficult to interpret unless one strategy dominates the others with respect
to every relevant health outcome and cost.

In the Absence of Economic Evidence



When no relevant published studies were found, and a new analysis was not prioritised, the GDG made a qualitative judgement about cost-
effectiveness by considering expected differences in resource use between options and relevant UK National Health Service (NHS) unit costs,
alongside the results of the clinical review of effectiveness evidence.

See the economic considerations in the relevant chapter for each review question in the full version of the guideline.

See Appendices F and I in the full guideline appendices for economic article selection and economic evidence tables.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
Validation Process

This guidance is subject to a 6-week public consultation and feedback as part of the quality assurance and peer review of the document. All
comments received from registered stakeholders are responded to in turn and posted on the National Institute for Health and Care Excellence
(NICE) website.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
Type of Studies

For most intervention reviews in this guideline, parallel randomised controlled trials (RCTs) were included because they are considered the most
robust type of study design that could produce an unbiased estimate of the intervention effects. If the Guideline Development Group (GDG)
believed RCT data were not appropriate or there was limited evidence from RCTs, well-conducted non-randomised studies were included. Please
refer to Appendix C in the full guideline appendices (see the "Availability of Companion Documents" field) for full details on the study design of
studies selected for each review question. For example, due to a lack of RCTs for the review on electronic decision support, a number of before
and after implementation studies were included in this review. Where data from observational studies were included, the GDG decided that the
results for each outcome should be presented separately for each study and meta-analysis was not conducted.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Reduction in inappropriate use of blood components and use of alternatives to transfusion will improve patient care and reduce hospital
costs.
The clinical evidence suggested that using electronic decision support systems for blood ordering may reduce the number of patients
transfused, the number of units transfused, the proportion of inappropriate transfusions and the length of stay in hospital.

See also the "Trade-off between clinical benefits and harms" sections in the full version of the guideline (see the "Availability of Companion
Documents" field) for benefits of specific interventions.

Potential Harms
Evidence from 14 randomised controlled trials (RCTs) comparing erythropoietin (EPO) with placebo/no EPO showed an increase in



mortality and the number of patients with thrombotic complications in the EPO group compared to the placebo group, but there was
considerable uncertainty in the effect estimates. The evidence suggested no difference of effect between patients receiving EPO and placebo
with respect to serious adverse events and infection, but there was some uncertainty in the effect estimates.
The Guideline Development Group (GDG) noted the potential for side effects of oral iron, for example, nausea and gastric discomfort, and
the risk of accidental overdose in children.
The GDG considered the side effects of intravenous (IV) iron, as all preparations carry a small risk of adverse reactions which can be life
threatening if not treated promptly. However, the benefits outweigh the risks for the treatment of iron deficiency when administration of oral
iron is ineffective or poorly tolerated. Patients should be closely monitored for signs of hypersensitivity during or for at least 30 minutes after
each administration.
Two RCTs compared prophylactic platelet transfusion with no prophylactic platelet transfusion in adult haematology patients. No difference
was observed between groups with respect to side effects of transfusion and serious adverse events, including sepsis and respiratory
deterioration, but there was considerable uncertainty. The evidence suggested that transfusion-related serious adverse events (urticarial and
angioedema) and number of units (platelets) transfused per patient may be higher in patients receiving prophylactic platelet transfusion, but
there was considerable uncertainty.
Despite considerable efforts to ensure the safety of blood transfusions, they are associated with significant risks. The Serious Hazards of
Transfusion (SHOT) scheme estimated that in 2014 the risk of transfusion-related death was 5.6 per million blood components issued, and
the risk of transfusion-related major morbidity was 63.5 per million blood components issued, although it was not always certain that
transfusion was the direct cause of death or major morbidity. Removing cases where patient harm was caused by delayed transfusion rather
than transfusion itself reduces the risk of transfusion-related death to 4.5 per million blood components issued, and the risk of transfusion-
related major morbidity was 61.9 per million blood components issued. The most common cause of death associated with transfusion was
transfusion associated circulatory overload. There is evidence from the national audits of transfusion practice that: some patients are
receiving the wrong blood components, the choice of blood component is not always based on clinical findings and laboratory test values
patients are not always monitored for the adverse effects of transfusion, and these effects are not always managed correctly, and some
patients are transfused unnecessarily. There is evidence from several national audits that inappropriate over-use of all blood components is
at around 20%. This is wasteful of a scarce and costly resource and puts patients at unnecessary risk
Accurate patient identification is a crucial step. Giving a patient the wrong blood transfusion is an avoidable serious hazard, and can result
from errors made anywhere in the transfusion process.
Fresh frozen plasma transfusions may cause adverse outcomes in people who are critically ill, including transfusion-related acute lung injury,
transfusion-related circulatory overload, multi-organ failure and an increased risk of infections.
The literature suggests that there may be some evidence of harm with the use of restrictive red blood cell thresholds in populations with
coronary ischaemia at baseline. In this guideline a level of 80–100 g/litre was used for patients with acute coronary syndrome, but further
studies are needed to determine the optimal transfusion threshold for patients with chronic cardiovascular disease.

See also the "Trade-off between clinical benefits and harms" sections in the full version of the guideline (see the "Availability of Companion
Documents" field) for additional discussion of harms of specific interventions.

Contraindications

Contraindications
Intravenous iron is contraindicated in patients with known hypersensitivity to any parenteral iron product, and should not be used to treat pregnant
women in the first trimester.

Qualifying Statements

Qualifying Statements
Healthcare professionals are expected to take National Institute for Health and Care Excellence (NICE) clinical guidelines fully into account
when exercising their clinical judgement. However, the guidance does not override the responsibility of healthcare professionals to make
decisions appropriate to the circumstances of each patient, in consultation with the patient and, where appropriate, their guardian or carer.
Healthcare providers need to use clinical judgement, knowledge and expertise when deciding whether it is appropriate to apply guidelines.



The recommendations cited here are a guide and may not be appropriate for use in all situations. The decision to adopt any of the
recommendations cited here must be made by practitioners in light of individual patient circumstances, the wishes of the patient, clinical
expertise and resources.
The National Clinical Guideline Centre (NCGC) disclaims any responsibility for damages arising out of the use or non-use of this guideline
and the literature used in support of this guideline.
No evidence was found on transfusions specifically for young people (age 16 to 18 years). Recommendations for adults in this guideline will
generally apply to young people as well, but healthcare professionals should use their clinical judgement on when this is not appropriate for
individual patients.

Implementation of the Guideline

Description of Implementation Strategy
Key Priorities for Implementation

The following recommendations have been identified as priorities for implementation.

Alternatives to Blood Transfusion for Patients Having Surgery

Intravenous and Oral Iron

Offer oral iron before and after surgery to patients with iron-deficiency anaemia.

Cell Salvage and Tranexamic Acid

Offer tranexamic acid to adults undergoing surgery who are expected to have at least moderate blood loss (greater than 500 ml).

Consider intra-operative cell salvage with tranexamic acid for patients who are expected to lose a very high volume of blood (for example in
cardiac and complex vascular surgery, major obstetric procedures, and pelvic reconstruction and scoliosis surgery).

Red Blood Cells

Thresholds and Targets

When using a restrictive red blood cell transfusion threshold, consider a threshold of 70 g/litre and a haemoglobin concentration target of 70–90
g/litre after transfusion.

Doses

Consider single-unit red blood cell transfusions for adults (or equivalent volumes calculated based on body weight for children or adults with low
body weight) who do not have active bleeding.

Platelets

Thresholds and Targets

Patients Who Are Not Bleeding or Having Invasive Procedures or Surgery

Offer prophylactic platelet transfusions to patients with a platelet count below 10×109 per litre who are not bleeding or having invasive procedures
or surgery, and who do not have any of the following conditions:

Chronic bone marrow failure
Autoimmune thrombocytopenia
Heparin-induced thrombocytopenia
Thrombotic thrombocytopenic purpura

Doses

Do not routinely transfuse more than a single dose of platelets.



Fresh Frozen Plasma

Do not offer fresh frozen plasma transfusions to correct abnormal coagulation in patients who:

Are not bleeding (unless they are having invasive procedures or surgery with a risk of clinically significant bleeding)
Need reversal of a vitamin K antagonist

Prothrombin Complex Concentrate

Offer immediate prothrombin complex concentrate transfusions for the emergency reversal of warfarin anticoagulation in patients with either:

Severe bleeding or
Head injury with suspected intracerebral haemorrhage

Patient Information

Provide verbal and written information to patients who may have or who have had a transfusion, and their family members or carers (as
appropriate), explaining:

The reason for the transfusion
The risks and benefits
The transfusion process
Any transfusion needs specific to them
Any alternatives that are available, and how they might reduce their need for a transfusion
That they are no longer eligible to donate blood
That they are encouraged to ask questions

Implementation: Getting Started

This section highlights 2 areas of the blood transfusion guideline (using tranexamic acid as an alternative to transfusion and using electronic
identification systems) that could have a big impact on practice and be challenging to implement, along with the reasons why these areas are
important. These sections were identified with the help of stakeholders and guideline committee members. The section of the guideline also gives
information on resources to help with implementation. Refer to the original guideline document for details.

Implementation Tools
Clinical Algorithm

Mobile Device Resources

Patient Resources

Resources

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better

Staying Healthy

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.



IOM Domain
Effectiveness

Patient-centeredness

Safety

Timeliness
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